Reconciling Chinese Meat Production and Consumption Data by Fuller, Frank H. et al.
CARD Working Papers CARD Reports and Working Papers
2-1999
Reconciling Chinese Meat Production and
Consumption Data
Frank H. Fuller
Iowa State University
Dermot J. Hayes
Iowa State University, dhayes@iastate.edu
Darnell B. Smith
Iowa State University
Follow this and additional works at: http://lib.dr.iastate.edu/card_workingpapers
Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
Econometrics Commons, and the Statistics and Probability Commons
This Article is brought to you for free and open access by the CARD Reports and Working Papers at Iowa State University Digital Repository. It has
been accepted for inclusion in CARD Working Papers by an authorized administrator of Iowa State University Digital Repository. For more
information, please contact digirep@iastate.edu.
Recommended Citation
Fuller, Frank H.; Hayes, Dermot J.; and Smith, Darnell B., "Reconciling Chinese Meat Production and Consumption Data" (1999).
CARD Working Papers. 238.
http://lib.dr.iastate.edu/card_workingpapers/238
Reconciling Chinese Meat Production and Consumption Data
Abstract
Suggests that apparent inconsistencies in published statistics for China's livestock sector raise questions about
the validity of the underlying data. This paper provides a preliminary assessment of the magnitude of the
discrepancies, and considers the implications of using published statistics as the basis for research. The
authors use stylized facts to construct two alternative data sets that may be closer to actual production and
consumption levels.
Disciplines
Agricultural and Resource Economics | Agricultural Economics | Econometrics | Statistics and Probability
This article is available at Iowa State University Digital Repository: http://lib.dr.iastate.edu/card_workingpapers/238
Reconciling Chinese Meat Production 
and Consumption Data 
Frank Fuller, Dermot Hayes, and Darnell Smith 
Working Paper 99-WP 210 
February 1999 
Reconciling Chinese l\lleat Production 
and Consumption Data 
Frank Fuller. Dermot Hayes. and Darnell Smith 
Working Paper 99-WP 210 
February 1999 
Center for Agricultural and Rural Development 
Iowa State Lniversity 
Ames. lA 50011-1070 
Frunk Fuller is rhe fmernurwnul Lirc:stnck !'olicT Coordinator ji!r the Food und Agricultural !'olin· Research 
Institute 1 F J !' R/1 ut lmru Stute l'nin'nin· Dermot Hm·es is u Professor und Director olC.-l RD 's Trade und 
ignculruru! !'olin Dil·isiun Durnell Smith is rhe F-l!'Rf Jlunuging Director ut !mm State L'niversin·. 
This research was funded in part by National Research Initiative Grant number 97-35400-4595. 
Fn1· questiOn~ or comments about the contents of this paper, please contact Frank Fuller. Iowa State L~niversity. 
~~~I Head;. HaiL Ames. I;\ 50011-1070: e-mail: thf1liastate.edu. phone: 515-~94-0470: fax: 515-~94-6336. 
Permissinn is granted to reproduce this information with appropriate attribution to the authors and the Center for 
\gricultural and Rural Development. Iowa State Universit;.. Ames. Iowa 50011-1070. 
RECONCILING CHINESE MEAT PRODCCTION A~D CO~SL\IPTION DATA 
\Vith more than one-fifth of the \vorlu·s population and only 7 percent of the \Vorlc!'-., 
arable land. China has the potential to become a major importer of land-intens1ve 
products such as feed grains. This development \vould he of particular interest in the 
Cnited States and Canada. which between them ha\·e more than 17 percent of the \vorld's 
arable land but only 5 percent of the world's population. 1 Per capita private consumption 
has been increasing at an average annual rate of 6.8 percent in China over the last decade. 
Given the low average income level in China. consumption of feed grain-intensive 
products. such as meat. dairy products. and alcohol. can he expected to increase with 
continued income growth. These factors take on greater significance given the fact that 
China has applied to join the World Trade Organization. and trade liberalization may 
soon occur. Imports of grain-intensive products should increase if China liberalizes it-. 
agricultural markets. The combination of these observations has stimulated interest 111 
China· s agricultural data. and the research and pol icy prescriptions based on this data are 
greatly impacted by the data's quality. 
To see why this is important. consider the following examples. Official Chinese 
1 and U.S.) data show that per capita pork consumption in China is about five kilograms 
per person greater than in the United States. 2 If this is true. then it might he argued that 
Chinese pork consumption is reaching a saturation level. Alternatively. one might argue 
that the enormous increase in per capita pork consumption seen in the past several years 
implies a large expenditure elasticity. Any attempt to use this expenditure elasticity m 
conjunction with strong growth in projected per capita income would imply a large 
percentage 1ncrease in consumption from a base that is already very high. 
Because feed grain consumption is directly dependent on livestock production. it is 
~tho 1mportant to consider the implications of meeting a large increase in Chinese meat 
con;,umption through domestic production. Fur example. in the decade from 1986 to 
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1996. Chinese production of red meat. poultry. and eggs increased by I ~6 percent. Over 
the same period. estimated grain consumption for feed rose a mere 87.7 percent. The 
existence of so much more additional meat production in the absence of a proportional 
Increase in grain used for feed in the livestock sector implies a very favorable feed 
conversion efficiency. Projecting this marginal feed conversion efficiency of less than 
1: l fonvard could greatly underestimate future grain needs. 
These apparent inconsistencies in the published ';tatistics for China·-, livestock sector 
raise questions about the validity of the underlying data. The purpose of this paper is to 
Illustrate the seriousness of this data problem and to provide a preliminary assessment of 
the magnitude of the discrepancies. \Ve also consider the implications of using published 
~tattstics as the basis for research in China's livestock sector. In the next section we take 
a closer look at the survey and aggregate production data. pointing out stylized facts and 
potential sources for the apparent discrepancies. The stylized facts are used to construct 
t\vo alternative data sets that may lie closer to actual production and consumption levels. 
In the third section the adjusted meat production statistics are used to construct estimates 
of Chinese feed use. The final section discusses the potential impact of inaccuracies in 
China's livestock statistics on projections of China's future meat and grain trade. 
A Comparison of Survey and Aggregate Data 
Since the 1950s. the State Statistical Bureau (SSB) in China has conducted surveys 
of the rural and urban economy. gathering information regarding production. income. 
employment. and expenditures. Initially. surveys were used to validate numbers reported 
hy the collectives: hm\ever. with the achcnt of the Household Responsibility System 
\ HRS 1. surveys have taken a more prominent role in the Chinese statistical system. The 
rural and urban household expenditure surveys conducted by the SSB are a primary 
-,ource of information regarding the economic status of consumers in China. 1 
Parttctpating households record their expenditures for one year. and the aggregated 
rc-,ult~ are reported annually hy the SSB in the Chino Statistim/ Yeur/)()ok. Figure 
Rn i!l!c·i!tn~ Cltincsc .Hen! l'r"duc'lifJII <11111 Ci!IISIII!IJ'i'i!ll /!uru 
shows the average consumption of red meat. poultry. and eggs in China mer the last I :'1 
.! years implied by aggregating urban and rural survey a\crage-,. 
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Figure I: Average Surveyed Per Capita Consumption of Livestock Products 
It is evident from Figure l that consumption of livestock products increased 
gradually until the early 1990s. The stagnation of meat consumption in the 1990s may 
have been the result of a number of factors. First, most government subsidies for staple 
foods were eliminated in urban areas by 1993. raising the cost of food relative to other 
purchases. Although price controls were reinstated in some cities as a consequence of 
rapid intlation in 1993 and 1994.,' price subsidies reduced urban food expenditures by 
less than 5 percent in 1996.1' Second. the sharp rise in the general price level in 1993 and 
1994 slowed grovvth in the purchasing power of Chinese consumers and dampened meat 
consumption. particularly red meat consumption. From 1991 to 1995. red meat prices 
consistently rose more rapidly than the consumer price index and frequently more rapidly 
than chicken and egg prices. The responsiveness of Chinese consumers to rismg red 
meat prices may explain the strong decline in red meat consumption shown in Figure 
from ll)l) I to 1994. Third. rapid economic growth in the postreform era has increased the 
J r u!/cr I !1!1 ( \, <IIIII \uull! 
d1.sparity in income-. between China·-. rich and poor. Although average gros-. domestic 
product 1 GDPl per capita has continued to rise throughout the !l)L)Os. there i-, C\ idence 
that a -,ub-.tantial segment of lo\v-incorne urban residents in China experienced a decline 
in both nominal and real incomes in recent vears. Thus. consumption of li\·estock 
products may have -.lmvecl in response to weak income growth among consumers with 
high tncome elasticities for meat. 
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Figure 2: Chinese Livestock Product Output 
In contrast to per capita consumption. livestock production exploded in the jl)l)Os. 
Reading pork production from on units the right axis and production of other products 
from units on the left. Figure 2 shcnvs that output of livestock products accelerated in the 
jl)L)()-, .-\nnual growth of livestock products averaged 13.5 percent from ll)l) I to 199o. 
The tnLTe~tse in aggregate output appears to be at odds \vith changes in production at the 
household lc\el. Production .statistics reported from the SSB"s rural household survey 
tmlicctte that household sales of livestock products increased an average of 3.6 percent 
~tnnuall) mer the ll)l) I to 19l)6 period. This growth included a 0.9 percent annual 
lllCITdsc 111 the number of rural households. \loreover. household sales of hogs. cattle. 
and -;heep declined in Jl)l)...J. and Jl)l)). which i'i consistent\\ ith the reduction in red meat 
consumption discussed above. 
Given the stagnation of consumption in the early ll)9(}; and the consistent output 
growth observed in the aggregate production data. we would expect that either net 
exports or stocks would ri'ie to absorb the excess meat production. Stock data is not 
available: however. China·s net trade in most livestock produch displayed a general 
decline in the first half of this decade. The result is that per capita disappearance implied 
by the production data diverges significantly from the reported survey data in the 1990s. 
\Ve can calculate the average consumption per person implied by the official production 
statistics by subtracting net exports for each commodity from its total production. These 
differences are multiplied by the appropriate conversion factor' to obtain consumption in 
retail weight. Dividing retail consumption by total population yields the average per 
capita consumption of each product. Table 1 shmvs the ratio of these quantities relative 
to the comparable consumption figures from the survey data. We see that per capita 
disappearance is roughly equal to surveyed consumption for red meat and poultry until 
1987. Although the ratio for eggs is greater than one, it too is relatively stable during this 
period. From 1988 onward. hmvever. the two consumption series begin diverging 
rapidly. and by 1996 implied disappearance is at least twice as large as surveyed 
consumption for meats and eggs. 
Table l: Ratio of Implied Disappearance to Surveved Per Capita Consumption 
Red Meat Poultry Eggs Pork 
198..-J. 0.88 I.(P, 1.3 I 
llJ85 () .lJ9 0.98 I .59 
1986 0.97 0. 98 1.52 
1987 () l)8 1.06 1.58 
1988 1.17 1.2..-J. 1.8() 
!l)8l) 1.18 1.31 1.72 
Jl)9() I 2() !51 I .89 
JL)l) I 1.21 I .60 jl)() 1.2..-J. 
JL)l)2 I -'-+ 1.58 1.87 1.36 
Jl)9 -' 1.-+7 2.23 2 jl) 1 . ..-J.h 
JL)l)...J. 175 2.7-l- 2 51 I hlJ 
Jl)L)) 1.97 3.23 2.()L) 1.85 
J9l)(J Jl)l) 3.62 / !"""'~ 
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One po~sible explanation for the discrepancy between the two series is the inability 
l\l account for changes in meat stocks. However. given the scarcity of refrigerated 
-.,torage facilities. particularly in China·s rural areas. it is unrealistic to assume that 
increases in stock holdings could account for the grmving difference between the tvvo 
-,cries. :'\second possibility is that the surveyed consumption levels increasingly 
understate actual meat consumption because they do not adequately account for avvay-
i'rom-home consumption. [n order for away-from-home consumption to exrlain the 
di tlcrence between the tvvo series. Chinese consumers. on average. would have to 
consume almost as much meat av,ay from home as they prepare in the home. 
:'\third factor that is of growing importance is the increasing number of migrant 
vvorkers living in urban areas. These people are classified as rural residents. but they live 
111 urban areas and adopt. to some extent. the more protein-rich diets of urban dwellers. 
These migrant vvorkers are not accounted for in the regular consumption surveys. 
contributing to the underreporting of meat consumption in survey statistics.') Finally. the 
carcass-to-retail conversion factors used in this analysis may not be an accurate reflection 
of the cutting practices in China: nevertheless. the retail cut yield vvould have to decline 
oYer time to match the survey-based consumption levels. Such a result runs counter to 
the trend of technological improvement in livestock genetics and feeding practices 
observed in China. 111 
[n combination. the above inaccuracies could account for a substantial portion of the 
apparent discrepancy betvveen the two data series: hmvever. "human errors .. are more 
likely the cause for bulk of the difference. The Chinese government has frequently used 
production to asses~ the achievements of regional bureaucrats and political leaders. Prior 
to the agricultural reforms in the early 1980s. the statistics reported by local officials 
could be \ alidated by checking production team and collective farm records. After 1 ')~-+. 
the hou-.;ehold became the primary production unit. and validating the statistics reported 
hy lm\-lncl bureaucrats involved surwying the households and corroborating these 
number" with\ illage and town~hip records. Therefore. it became prohibitively expensive 
\()maintain the Inc! of accuracy achieved previously under the collective system. 11 
Furthermore. domestic meat markets \Vere liberalized during the nmi- i l)?-;()..,_ A" a 
con"equence. recon.ls kept by government marketing agencie" were no longer 
representative of actual meat marketing levels. \Vithout adequate checks on the accuracy 
of their numbers. it became less co-.tly for local bureaucrats to inflate production numbers 
In their district to increase their own likelihood of promotion. 1 ~ As officials attempt to 
maintain year-on- year i ncrcases in production. the inn at ion introduced in the production 
-.tatistics grows. 
Constructing an Adjusted Data Set 
Until better livestock production statistics are collected in China. applied researchers 
and policy analysts must either adjust their results to compensate for the overreporting or 
create a corrected data set to use in their analysis. Creation of a corrected data set relies 
on a strong set of assumptions regarding the source and nature of the errors. as well as the 
appropriate technical parameters used to make adjustments. In this paper we construct 
tvvo corrected data series based on alternative assumption sets regarding technological 
change and away-from-home consumption. 
In our baseline data set. we assume that the proportion of total livestock product\ 
consumed outside of the household remains constant. Likewise. the yield of retail cuts 
from cattle, swine, and sheep carcasses remains constant over time. vVe also assume that 
the reported trade statistics are accurate and that stock levels remain constant. Finally. 
the ratio of production-based per capita consumption to survey averages over the l9X)~ 
l9R7 period is assumed to capture the inaccuracies introduced by away-from-home 
consumption and stock changes: thus, this ratio is held constant near the 198)~19';1,7 
a\crage. 
\Ve construct the alternative data set using the baseline assumptions regarding 
c.:arcass yields. stocks, and trade: however. the underreporting caused by away-frorn-
h(lfl1e consumption in urban areas is assumed to increase after l9X8. Per capita meat 
con-;umrtion in urban households is c.:umulati\ely adjusted upwards by an additional() 
l'ercent each year from l9XX to 1992. After 109:2. the adjustment for away-from-home 
Fu!lcr. 1111\l'\, 11111/ S!lurli 
L'(lll"Umption in urban areas is held constant at~() percent above reported consumption. 
A\\ cty-from-home consumption by rural re.sidents is not adjusted. 
Currently. the extent to which meat consumption is underreported in the household 
survey data ts unknown. The adjustment used in this study is inferred from a compari ... nn 
of the household survey data with consumption levels calculated from a nutntional study 
measuring daily intake. The comparison reported by Zhong indicated that in 1992 urban 
meat consumption levels derived from the nutrition study were roughly~() percent above 
the household survey averages. ~leal consumption in rural areas was almost identical for 
hoth data sets. We hold the adjustment fixed at 30 percent after 1992 because the factors 
responsible for the stagnation of meat consumption after 199 I are also likelv to have 
mhtblted the growth of away-from-home consumption. 
Given these assumptions. we begin constructing the adjusted production data sets by 
calculating total consumption from the SSB · s survey data. Per capita average 
consumption of each livestock product is multiplied by rural and urban population 
figures. Total consumption is then multiplied by the ratio of production-based per capita 
consumption to surveyed consumption during 1985-1987. The ratios used are 1.0 for red 
meat and poultry and 1.56 for eggs. The resulting product is converted to carcass 
equi\·alent and added to net exports to obtain the final production total. 
Pork production from 1991 onward is derived using reported urban and rural 
consumption from the household survcy. 11 Before 1991. pork consumption in rural areas 
was not reported. Consequently. the rural pork production from 198-l- to 1987 is derived 
as the residual red meat consumption in rural areas once hecf and mutton consumption i" 
subtracted. Rural beef and mutton consumption is derived from the implied 
disappearance less urban consumption. This method invokes our assumption that 
prnduction statil'lics are reasonably accurate during these years. From 1988 to 1990. 
rural pork consumption is estimated using a linear function of total red meat 
L'(msumption. The "hare of beef production in total beef and mutton production i-. 
-.,peci ficd as growing from 0.~6 in 19S5 to 0.62 in 1996 along a linear trend. The starting 
-.,hare'" (aiculatcd frnm the implied disappearance levels in retail weight. The slope of 
the trend line is chosen so that the share reaches 0.6 in 1995. beef-~ "hare of reported bed 
and mutton consumption by urban residents in that year. \Vc arc a-..~uming. therefore. 
that rural beef comumption ha-. grmvn relative to mutton con~umption in the ~ame 
manner a-. in urban areas. Lamb and mutton production i:-. calculated as the restdual red 
meat produced once pork and beef arc subtracted from the total. 
Table 2 displays the SSB and the adjusted data seh. As one would cx.pcct. the 
production levels in the adjusted sets arc drastically lo'vvcr than the published data. 
particularly for pork and poultry. In ! 996. pork production in the adjusted data sets ts 
roughly ~0 percent below the official statistics. and poultry production is between 70 and 
75 percent lower. Pork production in the baseline data set grows at an annual rate of 2.4 
percent from l9R6 to 1996. Over the same period, beef. poultry. mutton. and egg 
production. respectively, increase 12.6. 3.2. 3.4, and 5.8 percent annually. Production 
grmvth rates in the alternative set are I to 2 percent higher than the baseline. These rates 
are 7 to 15 percentage points below the growth recorded in the official statistics. 
Thus far we have been primarily concerned with livestock product output and have 
paid no attention to animal numbers. But China's animal inventory statistics are also 
suspected to contain a significant degree of error. Unlike the production statistics. 
inventory numbers may be int1ated largely as a result of faulty accounting practices. 
\Vhen animals are sold from one province to another. they are frequently counted in the 
inventory data for both provinces. Double counting has made it difficult. if not 
impossible, to substantiate changes in animal births and slaughter from one year to the 
14 
next. 
We can use the production data sets developed in this study to infer the animal 
in\cntories and slaughter numbers necessary to support meat output at the level-. shown 
in Table 2. Slaughter numbers are calculated by dividing production by average 
"laughter weight and dressed yield. The average slaughter weight and dressed yield used 
for\\\ inc are l 03.5 kg/head and 65.~ percent. 1 ' Based on information obtained from Dr. 
Hu Dinghuan. a livestock specialist with the Chinese Academy of Agricultur~tl Sciences. 
the a\ erage slaughter weight used for cattle is 300 kg/head. and the carcas-. yield used is 
-. 
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lahk 2: SSB and .\djustcd Production Data Sets ·::: ;; 
SSH Pmductinn Data Base I i ne Product ion Data Alternati\ e Production I )ata ~ 
~ 
~ 
Beer Pork Poultry [\ lu tton Lggs Beef Pork Poultry Mutton Eggs Beef Pork Poultn f\lutton Fgg" ~ 
I ,000 l'vletric Ton~ 1 .()()() Metric Tons LOOO f\ktric Tons ::;-
ll)~t) 
-167 16.5-17 1,602 593 5J.f 7 -167 16,677 1.638 593 5,239 -167 16.677 1.63X 591 5.239 
1986 5X9 17,960 I ,879 622 5,550 561 18,6-16 1,923 645 5,675 561 18,6-16 L923 6-15 5.675 
1987 792 18J.f9 2,19-1 719 5.902 731 18,752 1.927 771 5,836 731 18,752 1.927 771 5.836 
1988 95X 20, I 76 2Jl.f 802 6, 955 821 17.2-17 I 1,1 -~--'- 777 6.027 850 17.623 2.10 I 807 6.()27 
1989 1.072 2L228 2.820 %2 7.198 922 I 7.988 2,176 803 6.379 981 18,790 2.30-1 xw (J.379 
1990 I ,256 22,811 3.229 1,068 7.946 1,257 18.885 2,123 942 6j76 1.375 20, ISO 2J07 1.042 6.576 
1991 1.535 2-1.523 3,950 1.180 9,220 L642 19.750 2.465 Ll15 7,579 1,812 21j15 2,786 1.2-18 7.579 
1992 1.803 26.353 4.542 1,250 I 0, 199 1,520 19,426 2,875 1.042 8.536 1.780 2 1.6-15 3.365 1,229 8.516 
1993 2.336 28.544 5,736 1,373 11,798 1.515 19j73 l -, ') -,).U 908 8.412 1.766 21.819 2.90 I 1.on 8.412 
1994 1.270 32,0-18 7,552 1.609 1-1,790 I ,-109 19.045 2. 700 811 9,195 1.657 21.318 1.122 %0 9,195 
1995 ·1. 15-1 36.48-1 9.3-17 2.() 15 16,767 1.288 19,863 2.735 664 9,721 1.501 22.27-l 3.1 (J3 782 9.721 
1996 4,9-16 40.375 I 0,7-16 2,400 17.640 1,837 21.453 2.6-15 898 9,965 2.136 23.8-ll 1.on 1.050 9.965 
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57 percent. These numbers are comparable to those reported hy Simpson for Chine-.;c 
swine and cattle production in 1990. 1 " An average slaughter weight of 30 kg/head for 
sheep is derived from a recent survey of specialized household producers. 1 ~ and the 
dres-.;ed yield of 50 percent is the 1980-1990 average for sheep and lambs 1n the l.' nitcd 
I' States. 
Animal inventories are calculated using two different assumptions regarding the 
slaughter-to-beginning inventorv ratio. The baseline assumes no technological change 
'- .._ '- J .._ '-
from 1987 onward: thus. slaughter rates are held constant at the levels indicated hy the 
published production data. 19 The alternative scenario assumes that the slaughter rate 
increases over time as the industry evolves from predominately backyard to specialized 
household and commercial production. Based on observed trends in the published data 
for the years prior to 1987. slaughter rates in the alternative data set are increased 3.0. 
9.0. and 5.5 percent annually for swine. cattle. and sheep. By 1996. slaughter rates are 
-;rill significantly below levels observed in the Cnited States or other countries using 
modern production technology. 
Table 3 displays the official and calculated animal inventories for the 1990s. If we 
assume that the errors in the animal inventory statistics are largely independent of the 
errors in production reporting, then the results in Table 3 suggest that double counting 
caused reported swine slaughter and inventory to be overestimated by 50-6 7 percent and 
8-35 percent. respectively. The discrepancies for sheep and goat inventories are much 
larger. It is likely that those officials responsible for reporting livestock inventory and 
slaughter numbers have attempted. at least in part. to adjust inventories to reported 
product1on. Consequently. the upward bias observed may not be caused entirely hy 
double L·ounting. :\evertheless. the results in Table 3 indicate that double counting may 
he a larger problem in the pastoral provinces where the majority of China's sheep and 
cattle arc raised. 
;:_ Fui/,-r. 1-hn n. wul S111irl1 
Table-~: :-\nimal Inventories 
SSB Baseline Alternative 
Ending: Total Ending: Total Ending: Total 
lnventorv Slau~hter lil\'cntl'rv Slau~hter In n~nton Slau~hter 
S '' 111c I .000 Head 
llJC)() lh.2....1- I 0 309.910 l73.)()..j. .2.77 . .2.9~ .~61.:-l...J.-l- .2.%.3 ILJ 
llJlJI 36lJ .650 .1.2.8.'J70 ~67._)7~ .2.lJ0.()()) Yil.I05 1 I h . .2.1l 
19lJ.2. 3:-l..J- . .2.1 0 351.7()() 370.153 .2.8) . .2.-l-5 )..J-').577 317.S3..J. 
19lJ) _) l) 3. 000 37S . .2.-l-O _"l,60.17-l- .2.::1 7 ...1-0..J. .1.2.7 .798 l.2.(}._)l)() 
llJl)...j. 
-l-I..J-.6.2.0 -l-.2.1.030 _17:'\.(137 .2.79.655 .~3.2..:'\:) I ~ I-~ .0.2.-l-
llJl) :' 
-l--l-1 .6YO -l-:-\0.5 I() -l-05. /()6 .2.91.661 )..J-5.:'\5~ _1.2.7 .06l) 
jl)l)() 
...J-)7.130 5.2.6.5 I 0 -l-.2..2..7..J.8 315,00:-l :13S.353 _15().()7-l-
( -~lttk 
jLJ C)() I 0.2..88-l- I 0.883 91,019 7,351 76.:-\9~ :-\.04.2. 
JLJL) I I 0-l-.59.2. 13,039 II 8.911 9,603 9.2.,931 I 0,59..J. 
199.2. I 07 .8..J.O 15. I 9.2. I I !Ul59 :-\.888 :-\3.750 I O,..J-07 
1993 I 13.160 19.037 I 09.6:-\8 8,858 7 6 . .2.70 I 0,330 
jl)l)...j. 1.2.3,318 .2.5, 1.2.7 10.2..016 8' .2.Jl) 65 .6.2.3 9.6~:-l 
1995 13.2.,060 30...1-97 C) 3 . .2.7 8 7,533 S..J-.556 :-\.779 
llJl)h 140,010 37,015 133,007 I 0,74.2. 71 . .2.3.2. 1.2..--1-94 
Sheep & Goats 
199() .2. I 0.0.2. I 89,31-1- I ~7 ,O..J-1 6.2.,778 176.333 69...1-96 
1991 .2.06 . .2. 1 0 98,165 .2..2.1.5.2.~ 74,352 .2.00,080 83.1 9.2. 
199.2. 207,329 1 0.2..667 .2.07 .OO..J. 69,478 186,745 81,918 
1993 .2.17,31..J. I I 1.595 180.-1-3 7 60,561 154.78 I 71,631 
!99..J. .2.-1-(),5.2.8 131,.2...J.9 160.99.2. 5-1-,035 131 '14:-l 64,03.2. 
1995 .2.76.857 165.373 13 I, 900 4-1- . .2.70 I 0 I . .2.33 .'i.2.,14..J. 
1996 30..J.. 150 I 90.000 178.319 59.850 1.2.8.775 6Y.979 
Implications of Adjusted Data for Feed Consumption and Output Projections 
Because China is essentially _-;elf-sufficient in livestock production. the greatest 
\·alue nf establishing a corrected data set is its impact on estimates of China's current and 
ruturc feed usc. In response to concerns about China's ability to meet its future food and 
feed grain needs. an extraordinary amount of resources has been invested in recent years 
on research tn determine the future path of China·s grain trade. Current projections of 
China·s net grain imports in 2010 range from 22 million metric tons (mmt) to 155 mmt: 
hm\ e\ c1·. most estimates fall in the 30---1-0 mmt range. ~ 11 These estimates depend upon 
publi~hed livestock statistics. and as a result. even moderate growth in meat production 
can generate huge increases in feed demand and grain imports. 
Reconciling Chinese Jlcur l'mducTIII/l und ConsullljJT!UII !>uru I /_1 
In this section \Ve use two sets of feed coefficients to generate feed demands 
consistent \Vith published and adjusted livestock production data. We compare these 
numbers to published estimates of feed use in China and draw inferences about the 
accuracy of these estimates. Finally. \Ve discuss the implication~ of adjusting China· s 
livestock production for projections of feed use and imporh. 
As a consequence of China·s relative grain scarcity, most livestock producers do not 
feed as much cereal grain to animals as is common in modern intensive operations. 
Farmers often supplement their animals· diets with whatever feedstuff is readily 
available. The great diversity of feeding practices among Chinese farmers has given rise 
to a wide range of feed efficiency estimates. Moreover. the tendency of Chinese 
producers to use large quantities of nontraditional feeds, such as water hyacinth and 
household waste. makes the task of appraising cereal grain demand that much more 
difficult. 
In order to span the range of likely feed consumption levels, we use the two sets of 
feed coefficients shown in Table 4 to derive our estimates of feed use. The low feed use 
scenario coefficients were obtained from a recent teed study conducted by the University 
of Arkansas and the Research Center for Rural Economy in China's Ministry of 
Agrictdture. 21 The high feed use coefficients are unpublished estimates calculated hy 
Table 4: Feed Conversion and Industry Structure Parameters 
Bac kv ard Producers 
Beef 
Pork 
Pl)Ultn 
\I utton 
Low Feed Cse 
Scenario 
High Feed C se 
Scenario 
Kg Grain/K~ Live Wei~ht 
2.08 
2.00 
2.40 
1.44 
1.50 
Eggs 2.03 
Commercial and Spectalized Household Producers 
Beef 1.97 
Pmh. 2.06 3.25 
Puultn 1.64 1.95 
\I uttl)fl (). 80 
E!!~\ 1.96 2.-+ 7 
Production 
Share in 1991 
Production 
Share in 1996 
Percent 
88.5 8 I .0 
64 () 59 0 
69 () 64.0 
11.5 19.0 
36.0 41 . () 
31.0 36.0 
1-J Fuller fhnes. um/.\'mirh 
researchers in the Chinese Academy of Agricultural Sciences. The use of grain feeds is 
generally more prevalent in specialized household operations and also fnr pork. poultry. 
and egg production. We attempt to account for the rapid change in China·s li\estock 
industry structure by using different feed coefficients f<Jr the different types of producers. 
Furthermore. we assume that the structure of livestock production in China has changed 
according to a linear trend with the start and end points shown in Table -1-. Where 
coefficients were not available for either backyard production or production share. the 
specialized household or backyard feed conversion ratio vvas assumed to be valid for both 
types of production. Finally. the feed demand estimates were increased by 10 percent to 
account for grain used in the dairy and aquaculture industries. 
Estimated feed demands are given in Table 5. Figures from two published sources 
of feed use in China are given in the first two columns ofTable 5. United States 
Department of Agriculture (USDA) estimates were taken from the Production. Supply. & 
Distribution (PS&D) database maintained monthly by the Foreign Agricultural Service. 22 
These figures include cereal grains only but do not contain estimates of rice fed. The 
second set of feed consumption estimates vvas obtained from a study conducted by the 
East-West consulting firm. 23 The East-\Vest numbers are also limited to cereal feeds: 
ho\vever. they do include rice consumed for feed. Neither source provides clear 
documentation of hovv their estimates are derived. 
Table 5: Feed Use Estimates 
Published Using SSB Using Baseline Using Alternative 
Estimates Production Production Production 
East-
LSDo\ 'vVcst Lmv High Lmv High Lm\ High 
1.000 \letric Tons 
1991 6-1-.571 90.758 124.067 1-1-5.397 I 00.325 117.8-1-1 I 08.285 127.275 
1992 67.960 9-1-.869 I 35.292 158.925 101.701 119.567 I 12.056 1J 1.8-1-3 
199) 73.3"71 101.189 15 1. 7-1-2 178.285 100.813 I 19.0-1-8 II 0.885 I 31.082 
ll)CJ4 8-1-.306 121.882 179.198 210.-1-02 1 00.-1-99 118.8-1-9 110.755 131.115 
!995 89.224 139.0 I 0 2fl7.633 24-l-.3 3 5 I 03.868 123.252 11-1-.434 135.9-J.O 
! t)l)(l 9'.050 1-1-6.969 230.-1-2-J. 272.161 112.259 I 33.910 123.136 147.003 
Ncr·n!u·illn<.; C!uncsc Jlcurl-'ruduou>n und Cnns!!llljJ/io/1 !Juru / J.'i 
Comparing the SSB. baseline. and alternative feed demands with the published 
c-.,timatcs -.,hmvs that the SSB feed consumption numbers arc '37 to 57 percent above the 
East-\Vcst estimates. even assuming fairly low grain feed mputs per kilogram of meat. 
Both the high and lmv estimates for the baseline and alternative scenario-., fall vvithin the 
hounds of the published estimates. suggesting that these estimates of feed consumption 
are consistent v•ith likely livestock production trends in China. despite the potentral bias 
created by the overstated production statistics. 
Researchers projecting China's future grain imports frequently start from a 
published estimate of feed consumption such as those estimates listed in Table 5. 
However. if feed demand projections are based on future livestock production generated 
from official production statistics. the analyst must adjust the feed conversion ratios 
downward by 30 to 60 percent to match feed consumption in the base year. If we assume 
that this downward adjustment remains constant in the projection period, estimates of 
China· s future feed demand may not be radically different when the lower production 
numbers in this study are used. 
For example. suppose two sets of feed demand projections are calculated starting 
from the same base quantity but using different livestock production estimates. If 
livestock production changes by 10 percent in both scenarios. changes in feed demand 
will be the same in both projections. Thus. feed demand projections will be most 
affected by differences in the estimated supply response as a result of correcting the 
production statistics. It is likely that new estimates of supply elasticities will be 
-;ignificantly lmver than estimates from current studies using published data. Changing 
these parameters in policy and projection models for China could greatly alter the 
proJected growth path for meat production and feed consumption. 
Conclusions 
\lost econometric studies of Chinese consumer demand use pooled cross-sectional 
and time -;cries data from surveys administered annually by China's State Statistical 
Bureau. Estimates of production functions. hmvever. rely on aggregate data reported up 
t"rom town-.,hip and county officials. Some of these local leaders may have intlated the 
/ () Fu/IL'r. llurcs. und ,\'mith 
production numbers they reported to further their own interests. This human error in 
Chinese livestock statistics may be extreme!:. brge. possibly doubling the reported 
projection tigures t()r 1996. 
In this paper \Ve constructed two alternative data sets for China·s lin~stock sector 
using the int\m11ation available at this time. Our analysis indicates that ofticial meat 
production statistics may overreport pork production in China by as much as 40 percent 
and poultry production by up to 75 percent. Similarly. average annual production growth 
t'or beef. pork. and poultry is at least 7 percentage points below those numbers implied by 
published data sources. Csing the production data computed in this paper. we also rind 
that animal inventory and slaughter numbers may be grossly overstated. 
Overreporting of livestock production and inventories has important implications few 
estimates of China· s current and future feed demand. Our revised meat production 
statistics generate feed demands that lie within the bounds of published estimates of 
current feed use. lending some credibility to the published feed use data. ~lore 
importantly. the feed demand estimates derived from the production data constructed in 
this study are consistent \vith existing estimates of feed conversion ratios. Thus. China· s 
livestock industry appears to be much more grain intensive than published production and 
inwntory statistics would indicate. As China continues to develop economically. the 
demand for livestock products could rise rapidly. signiticantly increasing the need for 
greater domestic feed production and grain imports. As policymakers prepare for the 
future. they should be mvare that an error in China· s agricultural data of the potential 
magnitude described in this paper is capable of ske\ving agricultural trade policies in 
many nations by biasing the projected production and trade estimates that intluence their 
policymaking choices. 
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